Effect of diaphragm small-fiber afferent stimulation on ventilation in dogs.
Little is known regarding the role of diaphragm small-fiber afferents (groups III and IV) in the control of breathing. This study was designed to determine whether activation of these afferents with use of capsaicin affects phrenic efferent activity. Capsaicin injections into the phrenic artery were made in 10 alpha-chloralose-anesthetized dogs after each of the following procedures performed in succession: bilateral cervical vagotomy, C7 spinal cord transection, bilateral cervical dorsal rhizotomy. In six of these animals injections were also made after C2 spinal cord transection and removal of the cervical spinal cord. Injections made in the vagotomized animals were associated with apneusis followed by hyperpnea. C7 spinal transection eliminated the hyperpneic response, but the apneusis remained. Cervical dorsal rhizotomy or C2 spinal cord transection failed to abolish the apneusis in response to injection. No diaphragm response was obtained after removal of the cervical spinal cord. Experiments in three additional animals showed that capsaicin does not have a direct excitatory effect on the muscle cells of the crural diaphragm, nor does it potentiate the release of neurotransmitter in the diaphragm. The results of this study indicate that small-fiber afferents in the diaphragm have an excitatory effect on phrenic motoneurons. There is a segmental component to this reflex, since the response is observed after C2 spinal cord transection. The data also suggest that at least some of these afferents enter the spinal cord through the ventral roots.